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I CLAIM:

%ygaj?l. In an optical network comprising a plurality of sites,

method of carrying out performance equalization of

5 plurality of channels, wherein each channel travels through
the network from one of the sites, called an “add” sitle for
that channel, to another one of the sites, called “drop”

site for that channel, comprising: ]

determining a channel-specific figure of merdt for each

(’_\
10 channel; "

/“"“’\ e ——

determining a \iiEé:EEEEEfEE~\£EQE£§~/Qﬁ‘“ erit for each
site that is a drop site for at least one chahnel; and

adjusting a transmit power of each chgnnel as a function
of the channel-specific figure of merit for that channel and
as a function of the site-specific figare of merit for that

channel’s drop site.

2. A method as claimed in clai 1, wherein each channel

from among the set of channels either dropped at or

travelling through any one site occupies a distinct

wavelength of 1light, wherei determining a site-specific

figure of merit for a particylar site that is a drop site for
at least one channel comprises determining a wavelength-
specific figure of merit/ for each channel dropped at the
25 particular site and evaluating a function of each such

wavelength-specific figdre of merit.

3. A method as clq}ﬁed in claim 2, wheréin said function is
an averaging functi/n.

30 /
4. A method as/flaimed in claim 2, wherein said function is

the arithmeticl’ean.

5. A method as claimed in claim 2, further comprising:
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determining, for each site that is a drop site for a

least one channel, the maximum and minimum wavelength-

specific figures of merit; //;l
wherein determining a site-specific figure of merif for

each site that is a drop site for at least one chagnel is

performed only if the difference between the mayimum and

minimum wavelength-specific figures of merit for a¥ least one

site that is a drop site for at least one channel is greater

than a threshold.

6. A method as claimed in claim 2, wherein adjusting the
transmit power of a particular channel com

comparing the channel-specific figufe of merit for the
particular channel to the site—specif?éyligure of merit for
the particular channel’s drop site; -and

if the channel-specific figdre of merit for the
particular channel is less than the site-specific figure of
merit for the particular channel’/s drop site, increasing the
transmit power of the particular/ channel;

if the channel-specifig¢ figure of merit for the
particular channel is greater than the site-specific figure
of merit for the particulatr channel’s drop site, decreasing

the transmit power of the /particular channel

7. A method as claimed in claim 2, wherein increasing or
decreasing the transmit power of a channel is performed at

that channel’s add site.

8. A method as/ claimed in claim 2, wherein the figure of
merit is the “Q7.

—_—

9. A method as claimed in claim 2, wherein the—figure of

merit is the bit error ratio (BER).
~———
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10. A method as claimed in claim 1, wherein each channe&
from among the set of channels either dropped at /Jor
travelling through any one site occupies a distAnct
wavelength of 1light, wherein determining a site—i?ecific
figure of merit for a particular site that is a drop gite for
at least one channel comprises determining a wgdvelength-
specific figure of merit for each channel droﬁéld at or
travelling through the particular site and gvaluating a
function of each such wavelength-specific figuré of merit.

11. A method as claimed in claim 10, whexréin said function

is an averaging function
12. A method as claimed in claim 10, /wherein said function

is the arithmetic mean

13. A method as claimed in claim 10, further comprising:

determining, for each site ,that is a drop site for at
least one channel, the maximum . and minimum wavelength-
specific figures of merit;

wherein determining a sgite-specific figure of merit for

each site that is a drop ite for at least one channel is

performed only if the ifference between the maximum and
minimum wavelength-specific figures of merit for at least one
site that is a drop sife for at least one channel is greater
than a threshold.
14. A method as ¢laimed in claim 10, wherein adjusting the
transmit power of/a particular channel comprises:

comparing the channel-specific figure of merit for the
particular chapnel to the site-specific figure of merit for

the particulay channel’s drop site; and

if the/ channel-specific figure of merit for the

particular fhannel is less than the site-specific figure of

-33-



il

10

25

30

12426ROUSO1U . : ‘ .

merit for the particular channel’s drop site, increasing th

power of the particular channel;
if the channel-specific figure of merit for /the

particular channel is greater than the site-specific

of merit for the particular channel’s drop site, degfeasing

the power of the particular channel

15. A method as claimed in claim 14, wherein jncreasing or

decreasing the transmit power of a channel i performed at

that channel’s add site.

16. A method as claimed in claim 10, whg¢rein the figure of
merit is the optical signal-to-noise ratfo.

17. A method as claimed in claim A, wherein each channel
from among the set of channel either dropped at or

travelling through any one ite occupies a distinct

/

wavelength of 1light, wherein dgtermining a channel-specific
figure of merit for a articular channel comprises
determining a figure of merift for the particular channel at

the particular channel’s droé site.

18. A method as claimed/in claim 17, wherein determining a
site-specific figure of/merit for a particular site that is a
drop site for at leagt one channel comprises determining a
wavelength-specific figure of merit for each channel dropped
at the particular site and evaluating a function of each such

wavelength-specifié¢ figure of merit.

19. A method ag claimed in claim 18, further comprising:
determinipg, for  each site that is a drop site for at
least one Zhannel, the maximum and minimum wavelength-

specific figures of merit;
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wherein determining a site-specific figure of merit f

each site that is a drop site for at least one channel/is
performed only if the difference between the maximu and
minimum wavelength-specific figures of merit for at least one
site that is a drop site for at least one channel greater

than a threshold.

20. A method as claimed in claim 18, wherejin adjusting the
transmit power of a particular channel compxrises:

comparing the channel-specific figufe of merit for the
particular channel to the site-specifi figure of merit for
the particular channel’s drop site; apd

if the <channel-specific figure of merit for the
particular channel is less than fhe site-specific figure of
merit for the particular channe)}'s drop site, increasing the
transmit power of the particul channel;

if the channel-speciffc figure of merit for the
particular Channel is greafer than the site-specific figure
of merit for the particuYar channel’s drop site, decreasing
the transmit power of th¢ particular channel
21. A method as claimed in claim 18, wherein increasing or
decreasing the trapsmit power of a channel 1is perfofmed at
that channel’s adg site.
22. A method As claimed in claim 17, wherein determining a
site-specific/figure of merit for a particular site that is a
drop site r at least one channel comprises determining a
wavelength/specific figﬁre of merit for each channel dropped
at or travelling through the particular site and evaluating a

functior of each such wavelength-specific figure of merit.

method as claimed in claim 22, further comprising:
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determining, for each site that is a drop site for a

least one channel, the maximum and minimum waveleng
specific figures of merit;

wherein determining a site-specific figure of meyit for
each site that is a drop site for ét least one clannel is
performed only if the difference between the xXximum and
minimum wavelength-specific figures of merit for/at least one
site that is a drop site for at least one chaphel is greater

than a threshold.

24. A method as claimed in claim 22, whfrein adjusting the
transmit power of a particular channel cOmprises:

comparing the channel-specific figure of merit for the
particular channel to the site-specffic figure of merit for
the particular channel’s drop site;/and
if the channel-specific igure of merit for the
particular channel is less tharp/ the site-specific figure of
merit for the particular chanpel’s drop site, increasing the
transmit power of the particylar channel;

if the channel-specyfic figure of merit for the
particular channel is gre¢ater than the site-specific figure
of merit for the particfilar channel’s drop site, decreasing
the transmit power of e particular channel
25. A method as clAimed in claim 22, wherein increasing or
decreasing the transmit power of a particular channel is
performed at the /particular channel’s add site.
26. A method /of generating power adjustments used to control
the transmit/ power of a plurality of channels, wherein each
channel traAvels from a corresponding "“add” site to a
corresponding “drop” site in a WDM optical network, wherein

each chaAnel from among the set of channels either dropped at
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or travelling through a site occupies a distinct waveleng

of light, the method comprising:

receiving a wavelength-specific figure of merit for gach
wavelength at each site;

determining a channel-specific figure of merit for each
channel from the wavelength-specific figures of
those wavelength/site combinations correspondin
channel;

determining a site-specific figure of rit for each
site that is a drop site for at least one annel from the
wavelength-specific figures of merit assgCiated with that
channel’s path; and

generating the péwer adjustment for each channel as a
function of the channel-specific figdre of merit for that
channel and as a function of the /site-specific figure of

merit for that channel’s drop site.

27. A method as claimed in cl&dim 26, wherein determining a
channel-specific figure of merit for each channel from the
wavelength-specific figuréé of - merit for those
wavelength/site combinatiofnis corresponding to that channel
comprises selecting the /wavelength-specific figure of merit
for the one wavelength <carrying that channel at that

channel’s drop site.

28. A method as/claimed in claim 26, wherein determining a
site~specific figure of merit for a particular site that is a
drop site fof at least one channel from the wavelength-

specific figures of merit associated with that channel’s path

comprises/evaluating a function of the wavelength-specific
figures /of merit for each channel dropped at the particular

site.
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29. A method as claimed in claim 26, wherein determining

site-specific figure of merit for a particular site that i
drop site for at least one channel from the wavelepgth-
specific figures of merit associated with that channel/
comprises evaluating a function of the wavelength-specific
figures of merit for each channel dropped at or ravelling
through the particular site.
30. A method as claimed in claim 26, further £Lomprising:
determining, for each site that is a/drop site for at
least one channel, the maximum and inimum wavelength-
specific figures of merit;
wherein determining a site-specific figure of merit for

each site that is a drop site for /at least one channel is

between the maximum and

performed only if the differenc
minimum wavelength-specific figupyes of merit for at least one
site that is a drop site for af least one channel is greater

than a threshold.

31. A method as claimed/%g claim 26, further comprising:
for each channel supplying that channel’s power
adjustment to a variab)e optical intensity controller at that

channel’s add site.

32. A method as c¢laimed in claim 26, wherein determining the
power adjustment /for each channel comprises setting the power

adjustment for/each channel to the difference between the

channel-specific figure of merit for that channel and the

site—specifid/figure of merit for that channel’s drop site.

33. A method as claimed in claim 26, wherein determining the
power adé;stment for each channel comprises setting the power
adjustment for each channel to the lesser of a maximum

increMfent and the difference Dbetween the channel-specific
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figure of merit for that channel and the site-specific figur

of merit for that channel’s drop site.

34. A method as claimed in claim 26, wherein determining the
power adjustment for each channel comprises setting the power
adjustment for each channel to a quantized approxymation to

the difference between the channel-specific figufe of merit

for that channel and the site-specific figure /of merit for

that channel’s drop site.

35. A method as claimed in claim 26, whepein determining the
power adjustment for each channel comprifes setting the power
adjustment for each channel to a fixéd increment times the
sign of the difference between the channel-specific figure of
merit for that channel and the siye-specific figure of merit
for that channel’s drop site.
36. An equalizer for genergting power adjustments used to
control the transmit power of a plurality of channels,
wherein each channel travgls from a corresponding “add” site
to a corresponding “dr¢gp” site in a WDM optical network,
wherein each channel from among the set of channels either
dropped at or travelXing through a site occupies a distinct
wavelength of light,/ comprising:

means for rgceiving a wavelength-specific figure of
merit for each wavelength at each site;
means for determining a channel-specific figure of merit
for each chapnel from the wavelength-specific figures of
merit for thdse wavelength/site combinations corresponding to
that channed;
mean for determining a site-specific figure of merit
for each/ site that is a drop site for at least one channel
from the wavelength-specific figures of merit associated with

that ¢hannel’s path; and
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means for generating the power adjustment for eac
channel as a function of the channel-specific figure of meri

for that channel and as a function of the site-speciafic

figure of merit for that channel’s drop site.

37. Computer-readable media tangibly embodying a program of
instructions executable by a computer to perform method of
generating power adjustments used to control he‘ transmit
power of a ‘plurality of channéis, wherein /each channel

travels from a corresponding “add” site to corresponding

“drop” site in a WDM optical network, wheyein each channel
from among the set of channels either dropped at or
travelling through a site occupies a digtinct wavelength of
light, the method comprising:

receiving a wavelength-specific figure of merit for each
wavelength at each site;

determining a channel—specif}p figure of merit for each
channel from the wavelength-specific figures of merit for
those wavelength/site combinations corresponding to that
channel; _

determining a site-spetific figure of merit for each
site that is a drop site Afor at least one channel from the
wavelength-specific figures of merit associated with that
channel’s path; and

generating the pdwer adjustment for each channel as a
function of the chahnel-specific figure of merit for that

channel and as a /function of the site-specific figure of

merit for that chdnnel’s drop site.

38. At least/one computer programmed to execute a process
for generat}pg power adjustments used to control the transmit
power of plurality of channels, wherein each channel
travels fom a corresponding “add” site to a corresponding

“drop” ite in ‘a WDM optical network, wherein each channel
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from among the set of <channels either dropped at o
travelling through a site occupies a distinct wavelength/ of
light, the process comprising:

receiving a wavelength-specific figure of merit fgr each
wavelength at each site;

determining a channel-specific figure of meri for each

channel from the wavelength-specific figures merit for
those wavelength/site combinations correspopding to that
channel;

determining a site-specific figure f merit for each
site that is a drop site for at least /Gne channel from the
wavelength-specific figures of merit/ associated with that
channel’s path; and

generating the power adjustment for each channel as a
function of the channel-specifi figure of merit for that
channel and as a function of/the site-specific figure of
merit for that channel’s drop Aite.
39. A method of generating power adjustments used to control
the transmit power of a /Jlurality of channels, wherein each
channel travels from /a corresponding “add” site to a
corresponding “drop” ite in a WDM optical network, wherein
each channel from amgng the set of channels either dropped at
or travelling throyWgh a site occupies a distinct wavelength
of light, the method comprising:

for each sAte which is a drop site for at least one
channel, receifing a channel—épecific figure of merit for
each channel dAropped at that drop site;

determining, for each site that is a drop site for at
least one/channel, a site—speéific figure of merit from the
channel-gpecific figures of merit for all channels dropped at
that drop site; and
enerating each channel’s power adjustment as a function

of the channel-specific figure of merit for that channel and
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as a function of the site-specific figure of merit for th

channel’s drop site.

40.

An optical system, comprising:

a main optical path comprising a plurality/of sites
for carrying a plurality of channels therealong, each
channel travelling from a corresponding sne of the
sites, known as an “add” site for that hannel, to a
corresponding other one of the sites, kngwn as a “drop”
site for that channel, wherein each sit¢ which is a drop
site for at 1least one channel has/ a capability to
determine a wavelength-specific figuye of merit for eéch
channel either dropped at or passipg through that site,
wherein each site which is an add/site for at least one
channel has a capability to confrol the transmit power

of each channel for which it is/an add site; and

an equalizer connected fo each site which is an add
site for at least one chanplel and to each site which is
a drop site for at least one channel, said equalizer

being adapted to receivq/; wavelength-specific figure of

merit for each wavelefigth at each site; determine a
channel-specific figuye of merit for each channel from
the "wavelength-specjific figures of merit for those
wavelength/site c inations corresponding to that
channel; determine/ a site-specific figure of merit for
each site that ig a drop site for at least one channel
from the wavelergth-specific figures of merit associated
with that chénnel’s path; and generate the power
adjustment fpr each channel as a function of the
channel-specafic figure of merit for that channel and as
a function pf the site-specific figure of merit for that

channel’s [drop site.
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